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Date: October 21, 1996_
Report Type: Final Technical Report:

Grant Number: F49620-92-0284 .
Title: ORIGINS OF SOLAR ACTIVITY - Final Technical Report, AASERT Grant
Principal Investigator: Dr. David M. Rust
Organization: The Johns Hopkins University
- Applied Physics Laboratory (JHU/APL)

Johns Hopkins Road, Laurel, MD 20723 ,
Agency: Air Force Office of Scientific Research

Bolling AFB, DC _

19961122 135

Attention: Dr. Henry Radoski

Summary of Effort:

Work under the subject grant began in August 1992, when Mr. J. J. Blanchette
began study and data analysis in the area of solar flare research. Mr. Blanchette passed all
- requirements toward a Ph.D., except for the thesis. Mr. Blanchette worked with the APL
Flare Genesis Experiment team to build a balloon-borne solar vector magnetograph. Other
work on the magnetograph was partially supported by AFOSR grant F49620-94-1-0079.

Mr. Blanchette assisted the Flare Genesis team prepare the telescope and focal plane -
optical elements for a test flight. He participated in instrument integration and in launch
~ preparations for the flight, which took place on January 23, 1994,

Mr. Blanchette was awarded a Masters Degree in Astrophysics by the Johns
Hopkms University in recognition of his achievements. Mr. Blanchette indicated a desire
to suspend work on the Ph.D. degree, and he left the AASERT program on August 31,
1994, Under the guidance of his advisor at JHU/APL, Dr. David M. Rust, Mr. _
Blanchette gained enough background in solar physics so that he can contribute to
observational, analytical, and presentation efforts in solar research.

Beginning in August 1995, Mr. Ashok Kumar was supported by the grant. Mr.
Kumar demonstrated remarkable theoretical insight into the problems of solar activity. He
developed the concept of intrinsic-scale magnetic flux ropes in the solar atmosphere and
interplanetary space. His model can explain the heating of interplanetary magnetic clouds.
Recently, his idea has been extended to explain solar wind heating. If the idea is confirmed
by further comparison with observations, it will be a major breakthrough in space physics
and it may lead to an explanation for why the solar corona's temperature is over a million
degrees.

In another part of his Ph. D. thesis work, M. Kumar collaborated with Dr. Rust in
a study of solar flare-associated coronal X-ray brightenings. He was able to show that the
brightenings have the characteristic dimensions of helical kink instabilities, known from
research on laboratory plasmas. This was the first time that actual measurements of solar
eruption parameters could be definitively linked with a magnetohydrodynamic instability.

Dr. Kumar also assisted in test and preparation of the Flare Genesis Experiment, -
which made its first scientific flight, January 7 - 26, 1996. After the flight, Mr. Kumar

" completed his analysis of interplanetary magnetic clouds. He successfully defended this

work on October 9, 1996, and submitted his thesis, "Magnetlc Flux Ropes of Solar
Origin," to the University. He has now completed all degree requlrements for a Ph. D. in
. Astrophysics.
In summary, the subject grant supported two students one of whom received a
Master's degree and the other received a Ph. D. degree. A list of publications is attached.
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Implications for Interplanetary Processes, 16th Intl. Workshop on Solar Physics, -
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October 21, 1996

Dr. Henry T. R. Radoski
AFOSR/NM . .
110 Duncan Ave., Suite B115
Bolling Air Force Base
Washington, DC 20332-8080

Dear Dr. Radoski:

The Johns Hopkins University Applied Physics Laboratory is pleased
to submit the enclosed final technical report on activity under grant number
F49620-92-0284 for support of graduate student training at our Laboratory.
This program has been a joint effort of the Applied Physics Laboratory and the
Department of Physics and Astronomy of The Johns Hopkins University.

I hope you find the enclosed report satisfactory. If yoﬁ require further
information, please do not hesitate to call (301-953-5414). I appreciate your
continuing encouragement and support of our work. ‘

| Sincerely yours,
o o 'D. M. Rust
Enclosure ' ' :

- Johns Hopkins Road, Laurel, M;lryjund 20723-6099

Washington (301) 953-5000 Baltimore (410) 792-5000




